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Outline

o Laser-Induced Fluorescence (LIF) Diagnostic

o Active Wave Injection (AWI) Methodology



Atomic Spectra
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LIF System
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Data Interpretation
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Sample Dispersion Data
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Active Wave Injection

Goal: Measure complex wavenumber k of a plasma
wave at various frequencies w4, w,, ... sSimultaneously
to get the dispersion relation in one shot

Approach: Excite waves with an antenna at various
frequencies by injecting a harmonically-rich signal

Into the plasma and conduct Fourier interferometric
analysis of ion-saturation-current receiver probes



Active Wave Injection
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AWI Diagnostic Schematic
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AWI Diagnostic Prototype
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Harmonic Comb Generator

gl ;Afl} 5
o L O\
o /
60~ Square wave
70 -
'80 | | | | |
0 50 100 150 200 250

Frequency (kHz)




Plasma Source

s

13.56 MHz RF argon discharge
10 solenoid coils produce
526 G background field




Validation Study

* Electrostatic Dispersion Relation
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Initial Results — 150 W plasma
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Lower-Hybrid Current-Driven Instability
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